An evaluation of the subsolar pressure balance between the solar wind and the geomagnetic field shows that the average proton density of the quiet-day solar wind (300-400 km/sec) should be between 6 and 10 p/cm a. Even during storm times the proton density should always be between 2 p/cm 3 and 70 p/cm 3. The relation between the interplanetary solar-wind parameters and the stagnation pressure is reviewed. The subsolar geomagnetic field, including the quiet-day ring current field, is evaluated as a function of subsolar distance. The quiet-day ring current is based on the dipole gradient-drift motion of the low-energy protons observed by Davis and Williamson and by Frank. This quiet-day ring current has a magnetic moment of 0,?6 MB and produces a 41-? decrease at the earth's surface. A geomagnetic field normalization of observed boundary distances is also proposed to remove the effects of the dipole tilt to the solar wind.
indicated that the geomagnetic field was actually 2.44 times the dipole field at the subsolar point [Mead, 1964] . See Beard [1964] for a review. On these bases a 400-km/sec solar wind containing about 2.4 p/cm • would confine the geomagnetic field to a subsolar distance of 11 RB.
However, this conclusion is based on Chap- 
GEOMAGNETIC FmLD PaESSUaE
The geomagnetic field is the sum of the earth's internal field, the magnetospheric surfacecurrent field, and the field produced by plasmas within the magnetosphere of which the quiet-day and storm-time ring currents are examples. The ratio of the subsolar geomagnetic field B, to the subsolar dipole field B• is nearly independent of the subsolar distance in simple magneto- spheric models and will be designated by 2] [Ferraro, 1960] . In an image dipole magnetosphere ] equals 1, while for a two-dimensional line dipole confined by a streaming plasma ] is less than I [Chapman, 1963] . In the MeadBeard magnetosphere, which contains no internal plasma and no neutral sheet, Bg/B• equals 2.44 so that ] equals 1.22 [Mead, 1964] . The field of the quiet-day ring current is derived and discussed in the Appendix. This ring current is based on low-energy proton energy densities measured by Davis assumed to be symmetric and moving in a dipolar magnetic field. The equatorial quiet-day ring current field, illustrated in Figure 2 , produces a 41-7 decrease at the earth's surface and a maximum decrease of 58 7 at 3.5 R,. The equatorial ring-current field changes sign at 9 R, and enhances the dipole field by 8 to 10 7 between 10 and 11.5 R,. The sum of the dipole field and quiet-day ring current field is shown in Figure 3 . This quiet-day ring current field is consistent with satellite observations [Mead and Cahill, 1967] , illustrated in Figure 4 . The net external field caused by the ring current and magnetopause currents is shown to be consistent with the external field statistically derived from ground-based observations [Cain, 1966] . The quiet-day ring current has a total magnetic moment of 0.26 M•. Between 10 and 12 R•, the ring current field enhances the equatorial dipole field by 25% to 35%, whereas along the polar axis, the dipole field is enhanced by 15% to 17% over the same radial region. To calculate the subsolar geomagnetic field while including internal plasmas, the entire problem should be reworked self-consistently. However, the zeroth-order effect of this ring current field is to enhance the earth's dipole moment by 26% beyond 10 R higher-order effects, the shape of the magnetosphere remains unchanged from that obtained by Mead and Beard. In this case, the subsolar geomagnetic field continues to be 2.44 times the internal field, which now includes both the dipole and ring current fields. The ratio Bg/B• is now 26% greater than 2.44 so that in the self-consistent magnetosphere with this quietday ring current field f equals 1.54. Consideration of the nondipolar aspect of the ring current field would increase both the ring current field and the surface currents in the equatorial plane, thus increasing thee subsolar geomagnetic field at the boundary.
Normalization of subsolar boundary distances. Since the subsolar geomagnetic field is also a function of subsolar latitude Xss, the subsolar boundary distances must be normalized to remove this variation. When the dipole axis is perpendicular to the solar wind the geomagnetic field pressure in the noon meridian plane is proportional to cos•X over the region where the magnetospheric boundary is circular [ Figure 7 tail an unrealistic influence on the subsolar tail field.
PRESSURE BALANCE
The resultant pressure balance equation is given by where K and f are based on the models of the solar wind and geomagnetic field, respectively. Bo is the equatorial dipole field and Rb is the subsolar boundary distance. The assumption that the magnetopause is a tangential discontinuity appears to be valid most of the time [Sonnerup and Cahill, 1968] . The pressure of the plasmas just inside the magnetopause has been neglected although their presence will increase the solar wind pressure necessary to confine the geomagnetic field.
The mass density may be expressed in terms of an effective number density n • where n • ----p/m• [Mead, 1964] . For a neutral proton-electron gas, n • is the number density of each, neglecting mdmp. Table i The average solar wind velocity ranges from 300 to 800 km/sec but during quiet times is between 300 and 400 km/sec. See Liist [1967] for a review of the properties of interplanetary space. The helium-hydrogen ratio varies between 0% and 15% and averages about 5%. The solar wind is normally hypersonic (M s •>P 1) since the thermal energy density nkT is 1%-2% of the streaming energy density pv 2 and there is generally equipartition of energy quiet-day ring current field in the equatorial plane is shown in Figure 3 . It is interesting to note that this first-order calculation may be rather self-consistent in the sense that the gradient of the total field never changes sign. The magnetic moment of this quiet-day ring current is 0.26 Mr, based on the value of the ring current field at large distances (50-130 Rr). The low-energy particles (E _• 50 key) being located at twice the radius of the higher energy particles produce about 85% of this magnetic moment. This 26% increase in the earth's mag- 
